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Relocation of City Raccoons 1
Richard C. Rosatte and Charles D. Maclnnes2

Abstract.--Twenty-four city raccoons were radiocollared and relocated 25-45 km north of the original
Following release,
capture site in Toronto, Ontario.
extensive exploratory movements were noted with distances
of 2-7 km being traversed per night. Home ranges for adult
males ( x = 39 km2) and females ( x = 72 km2) far exceeded
juvenile ranges and areas utilized by raccoons in an urban
setting. None of the raccoons returned to the original point
of capture and mortality of the relocated raccoons
approached 50% during the first 3 months following release.

Society initiated a research project to determine the
fate of "city raccoons" translocated to either rural
areas or a town. The major objectives of the study
were:

INTRODUCTION
Raccoons (Procyon wtar) are considered a pest
in many city areas of southern Ontario (Rosatte
1986). Damage to lawns, gardens, residential roofs,
chimneys and structures such as sheds and garages
are commonly reported. There is also the potential
for transmission of infectious diseases from raccoons
to humans as well as to other animals (Wright 1977;
Jacobson et al. 1982; Isaza and Courtney 1988).
Annually, more than 2000 "problem raccoons"
are handled by the local Humane Society and animal
control departments in the city of Toronto alone
(Rosatte unpubl.). The dilemma is just what to do
with those animals.
Should they be euthanized,
translocated to another locality, or should an
investigation be initiated to establish methods to
reduce human/raccoon interaction such as the design
of predator-proof garbage containers. In many cases,
the problem animals in Toronto are live-trapped,
transported, and released in other areas. However,
no follow-up has ever been carried out to determine
the fate of those animals or establish that they did
not return to the original capture site.

(a)

to determine the humaneness of relocating
"problem raccoons" to unfamiliar areas;

(b)

to estimate the survival rate of relocated
raccoons;

(c)

to observe the extent of exploratory movements
by relocated animals;

(d)

to predict the potential for infectious disease
transmission from relocated raccoons to
humans, domestic animals and wildlife;

(e)

to determine whether translocated raccoons
would return to the original capture site.

The following is a summary of the project
results.
MATERIALS AND METHODS
Twenty-four raccoons (13 juveniles, 11 adults)
were live-trapped (Tomahawk #106 - sardines as bait)
in an urban area of Metropolitan Toronto between
August 4 and October 1, 1986. The animals were
immobilized with a mixture of ketamine hydrochloride
and xylazine hydrochloride (10:1 ratio, 30 mg/kg
ketamine), ear tagged for identification, weighed,
measured and fitted with an adjustable radio-collar
(Lotek Engineering, Aurora, Ontario - 151.309-151.467
MHz). They were also vaccinated against rabies with
an intramuscular injection of Imrab inactivated rabies
vaccine (Merieux) and administered 0.5-1.0 ml of
tetracycline to combat infection. Collared raccoons
were then transported between 25 and 45 km north

In 1986, the Ontario Ministry of Natural
Resources in cooperation with the Ontario Humane
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of Metro Toronto and released in a rural setting or in
close proximity to a town (fig. 1). Groups of 3-5
animals were released at weekly intervals between
August 7 and October l. Attempts were made to
locate the collared animals 5 times/week until winter
denning began in December.
Animals with neck
circumferences less than 24 cm were recaptured
periodically and collars adjusted to accommodate
growth. Collars were removed at the end of the
study. Signals from the transmitters were monitored
using a Trackfinder TFR-lOOO receiver and a truckmounted 3-element Yagi antenna.
Grid locations
were tabulated to the nearest 100 metres using
tpangulation of compass bearings and entered on a
i'DT-RTll computer for data analysis. Home range
was calculated using the Minimum Area method with
a RADTRAC program designed by Queen's University
(Voigt and Tinline 1980).
Home range or area
utilized by the collared raccoons was determined for
the initial exploratory movement period and also
immediately following that time until winter denning.
The exploratory movement period was assumed to be
complete when nightly movements were < 1 km.
Calculated home range is also a minimum estimate
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Figure 2. Home range of relocated raccoons during
and after the exploratory movement period.
CD - adult female and juvenile male travelled
and denned together. •......• town release site
raccoon
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as locations were taken during the day when the
animals were resting. No doubt a greater area would
have been covered while they were active during the
evening. For lack of a better term in defining the
area utilized during the exploratory period, "home
range" will be used in the text. Differences in home
range and dispersal per age/sex class were tested
using a 2-sample t-test (Zar 1974). Directional bias
during dispersal was tested using critical values of r
for a circular distribution derived from Rayleigh's Z
values (Zar 1974). Significance was set at p <0.05.
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RESULTS
Sufficient data were gathered on 15 of the 24
collared raccoons for movement and home range
Those
analysis (x = 39 different fixes/animal).
animals were monitored a mean period of 75.2 days
(35-71, non consecutive) using 581 locations.

~

On the average, the collared raccoons explored
for 27.7 days (range 9-47) before settling into a welldefined home range. Exploratory movements were
generally between 2-7 kmlnight, while post
exploratory movements were less than 1 kmlnight .
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The home range or area utilized while
exploring after release was greater for adult raccoons
than juveniles (p <0.001). However, after exploratory
movements had ceased, we could fmd no differences
in home range between age/sex classes (p <0.5) (fig.
2). Adult home ranges were greater while exploring
than after settling down (p <0.002); however, we
could fmd no differences in juvenile home ranges
during and after the exploratory period (p <0.5) (fig.
2).

Figure 1. Release site and winter denning area of
relocated urban raccoons.
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Home ranges of raccoons transplanted to the
town were smaller than those released in rural
settings during the exploratory period (p <0.05) (figs.
2, 3). However, we could find no difference after the
exploratory period had ceased (p <0.5) (figs. 2, 3).
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Maximum straight line distance across the
perimeter of the home range was greater for adults
than juveniles (p <0.001) (fig. 4).
As well, the
perimeter distance was greater for raccoons released
in rural habitats than those released in the town (p
<0.05) (fig. 4).
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The maximum distance moved from the release
site and the distance raccoons settled from the
release site was greater for adults than juveniles (p
<0.001) and greater for rural releases than the town
releases (p <0.05) (fig. 4). However, we could find no
differences between age/sex classes, town or rural
releases for distances between the original urban
capture site and the area where the relocated
raccoons settled down (p <0.1) (fig. 4).
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Figure 4. Distances moved by relocated raccoons
following release.
A = maximum distance across home range
perimeter
B = maximum distance moved from release
site
C = distance settled from release site
D = distance settled from original capture site
o = town release site raccoon
• = rural release site raccoon
+ = juvenile male and adult female travelled
together
A.M. = adult male A.F. = adult female
J.M. = juvenile male J.F. = juvenile female

Directional movement bias
The mean angle of dispersal for all raccoons
from the release site to the winter denning area was
148°, a S.S.E. directional drift. However, the drift
was not biased to any specific direction (p >0.05, r =
0.330) (fig. 5). The mean angle of drift following
release for age/sex cohorts was: adult males - 99°,
adult females - 194°, juvenile males - 229°, and
juvenile females - 78° (fig. 5). Directional drift for the
different cohorts was not biased to any specific
compass direction (p >0.05, r = 0.269-0.834).

Mortalities
Of the 24 relocated raccoons, 50% (12124)
succumbed within 3 months of release. Sources of
mortality included shooting (5), road-kills (4), dogs (2)
and poison (1).
Three additional animals were
possible mortalities as they could not be located
despite live-trapping efforts, aerial and ground
searches covering a 4500 km.2 area. However, we
could find no difference in survival for animals
released in the town (3/5) versus rural areas (10/19)
(p >0.95).

Rural Release
A.M.
59 FIXES
H.R.56Km"
EX. 31 DAYS

Urban Release
J.M.
46 FIXES

H.R.3Km"
EX. 7DAYS

The physical condition of some individuals was
very poor when recaptured in the fall. One adult and
two juveniles actually lost weight during the period
when they should be storing fat for the winter
denning period. In fact, October-November weights of
3 juveniles were 1-3 kg (30-50%) below the mean fall
weight of urban juvenile raccoons from the same
capture site during a previous study (Rosatte et al.
1987) (fig. 6).

Figure 3. Home range of a rural and a town release
site raccoon during and following the
exploratory movement period.
H.R. = home range; A.M. = adult male;
J.M. = juvenile male; E.X. = exploratory
period. Urban Release = town release
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Post exploration locations
ADULTS

Following the exploratory period, 60% (9/15) of
the raccoons settled a mean distance of 0.3 km (range
0-1) from a town. The remaining 40% (6/15) settled
in forested rural areas an average of 3.0 km (2.1-4.3)
from a town.
None of those animals were ever
located in a town. However, of the animals settling
in or in close proximity to towns, 45% of their
locations during the tracking period were in towns,
mainly residential areas. For the whole tracking
period, the 15 raccoons were located in mature
deciduous forest 40% of the time, in residential areas
26% and in agricultural fields (mainly standing corn)
34% of the time. They settled into a combination of
diff~rent habitats including urban residential, forest,
agncultural field and urban field (fig. 1). Winter
denning sites within those habitats included trees,
open chimneys, abandoned barns and sheds.
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Figure 6. Weight gainlloss of relocated raccoons at
the time of release and upon recapture.
0 .... ··0 town release site raccoon

DISCUSSION
by most of the radio-collared animals following
release.
Nightly forays of 2-7 km straight-line
~stance was common. Those movements were many
tllOes greater than annual movements made by radiocollared raccoons from the same initial capture site in
Toronto ( x::: 0.8 km)(Rosatte et a1. 1987). As well,
home ranges during the exploratory period were
exceptional when compared to those of urban raccoons
in other cities. Annual ranges of 0.05 - 0.8 km 2 were
common for raccoons in Washington, D.C., Cincinnati
and New Brunswick, New Jersey (Cauley and
Schinner 1973; Hoffmann and Gottschang 1977;
Sherfy and Chapman 1980; Slade 1985).
Mean
annual home ranges for raccoons in the same initial
capture site in Toronto were 0.42 km 2 (Rosatte et al.
1987).

Relocation of raccoons in North America is not
a recent wildlife management practice. Since the
early 1950's raccoons were trapped and relocated
throughout different localities of South Carolina
(Frampton and Webb 1974). As well, thousands have
been transported from south Florida to Kentucky and
Virginia for hunting purposes (Wright 1977; Jenkins
aud Winkler 1987).
In Ontario, as raccoon
populations are quite high, most relocations are due
to human/animal conflicts and are termed nuisance
relocations. During this project, we attempted to
examine the fate of city raccoons relocated either to
rural areas or a town. The foremost finding was the
exceptional exploratory movement period undertaken

The exceptional movements and extensive
areas utilized by the relocated raccoons were possibly
a result of disorientation through introduction to an
unfamiliar environment. That hypothesis is supported
by the fact that raccoons released at rural sites
moved much greater distances than those released in
a town. Once the animals became adjusted to their
new habitat, home ranges compared well to raccoons
in urban areas.
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Disorientation is further supported in that
n.one of the raccoons returned to the original capture
SIte and there was no directional bias in movement
following release. That suggests that raccoons do not
possess any homing tendencies. Other researchers
have also suggested that raccoons have no preference
for direction or homing instinct when relocated
(Frampton and Webb 1974).
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The major. concern with large exploratory
movements by ammals following relocation is the
potential for the transmission of infectious diseases.
A major epizootic of raccoon rabies in the midAtlantic U.S. during the 1980's was attributed to the
translocation of raccoons from southern Florida to
Virginia (Jenkins and Winkler 1987). As well, in
Ontario during the late 1970's, an outbreak of rabies
in skunks (Mephitis mephitis) was traced to the
transplanting of nuisance animals from Mississauga

Figure 5. Directional drift by relocated raccoons
following release.
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to Malton, both suburbs of Metropolitan Toronto (D.
H. Johnston unpublished). The potential problem
with relocation of wildlife is that the animal may be
incubating an infectious disease while not exhibiting
any clinical symptoms. The authors found a high
percentage (55-60) of raccoons in Metro Toronto were
serum positive for antibodies against canine
distemper and feline panleukopenia. Raccoons have
also been diagnosed with rabies, pseudorabies,
Baylisascaris procyonis, canine parvovirus, canine
distemper and canine adenovirus (Jacobson et al.
1982; Cranfield et al. 1984; Thawley and Wright
1982; Rabinowitz and Potgieter 1984; Dubey 1982;
Rosatte 1988).

garages, sheds and barns.
Predator-proof electric
fences can be erected around gardens or an even
cheaper method is to employ a watch-dog. If the only
solution is to transplant, then if at all possible the
animals should be vaccinated with a licensed vaccine
to avoid the transmission of infectious diseases.
In conclusion, we do not recommend relocation
of urban raccoons to solve nuisance problems as the
potential for disease transmission due to large
AB well, the
exploratory movements is high.
humaneness of the technique has to be questioned
due to high mortality rates and severe weight loss in
juveniles.
ACKNO~DGEMENTS

The humaneness of relocating urban raccoons
must also be questioned. Mortality within the first 3
months of release was at least 50% and may have
been as high as 75% due to the poor condition of
some juveniles entering the winter denning period.
Annual mortality in a sample (12) of radio-collared
raccoons in Metro Toronto was less than 20%
(Rosatte et al. 1987). Would it be more humane to
euthanize the problem animals at the time of initial
capture, or subject them to disorientation, starvation
and mortality by dogs, automobiles, poison and
shooting?

The study was supported by the Rabies
Advisory Committee, Dr. S. Smith, Chairman, and the
Ontario Humane Society. Special thanks to Richard
Koury, Ontario Humane Society and Gloria Smith,
Ontario Ministry of Natural Resources for getting the
study into fruition. D. R. Voigt provided assistance
with data analysis and graphics and A. Chui drafted
the figures. The field study would not have been
possible without the dedicated assistance of C.
Heydon and L. Virgin. W. Sinclair and B. Wilkinson
typed the manuscript which is Ontario Ministry of
Natural Resources, Wildlife Branch, Contribution No.
89-01.

Another potential problem of relocating urban
raccoons is the transfer of the problem from one
locality to another. Most farmers in our area of
relocation were exceptionally negative with respect to
moving raccoons onto their farmland. Their major
objections were due to past experiences with crop and
building damage due to raccoons, as well as feces in
grain storage bins and concern over the potential for
disease transmission to their domestic stock. In our
case, rp.location of problem raccoons only resulted in
shifting the human/wildlife interaction from the city
to the country.
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